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® Uquld crystal display devloe. 



© A liquid crystal display device comprising a dis- 
play screen and liquid crystal etemeftt-drjvino cir- 
cuits. The display screen comprises an effective 
display region with a plurality of transparent elec- 
trodes arranged on both sides of liquid crystal ele- 
ments to make characters visible and a non-display 
region other than the effective display region. The 
driving clrculto are divided Into two groups: the one 
for driving the liquid crystal elements In trie effective 
display region to display desired characters, and the 
other for driving the liquid crystal elements in the 
non»display region to make the non-display region 
dark or bright 
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Liquid Crystal Display Device 



Background of the Invention 

The present Invention relates to a liquid crystal 
display device. 5 

The conventional liquid crystal display device 
has a display screen comprising liquid crystal ele- 
ments arranged on a plane and a pair of front and 
back substrates sandwltchlng the liquid crystal ele- 
ments. On each of the front and back substrates 10 
are placed on orientational film having a rubbing 
layer of a predetermined direction, a transparent 
insulating substrate with a plurality of transparent 
electrodes arranged in lines thereon, and a polariz- 
ing plate with polarized light absorbing axis ori- is 
anted in the predetermined direction, in this order. 
The front and back substrates are faced to each 
other with the liquid crystal elements therebetween 
so that the orientational films are kept In contact 
with the front and back sides, respectively, of the zq 
liquid crystal elements. Generally, the lines of the 
transparent electrodes on the front substrate inter- 
sect the lines of the transparent electrodes on the 
back substrate, forming a lattice. Consequently, the 
display screen comprises an effective display re- ss 
gion containing picture elements In the same quan- 
tity as the intersections M x N (M, N = the number 
of Transparent electrode lines) between the trans- 
parent electrode lines, and a region other than the 
effective display region or so-called non-display oo 
region where transparent electrodes exist on either 
the front or the back substrate. Normally, the affec- 
tive display region Is framed by the non-display 
region on the display screen. 

The orientational films and the polarizing plates os 
are placed on both aides of the liquid crystal ele- 
ments in such a manner that the rubbing layer on 
one side has Its rubbing direction at a predeter- 
mined angle from that of the rubbing layer on the 
other side and that the polarized light absorbing to 
axis of the polarizing plate on one side is directed 
at a predetermined angle from the direction of the 
polarized light absorbing axis of the polarizing plare 
on the other aide. These angles determine the 
display type of the screen, that is, normally black 4s 
type (or normally dark type) in which the screen 
transmits light when voltage is being applied be- 
tween the electrodes and shuts off light when volt- 
age is not applied, or normally white type (or 
normally bright type) in which the screen transmits so 
light when voltage is not applied between the elec- 
trodes and shuts off light when voltage is being 
applied. Either type of the screen is employed In 
the conventional liquid crystal display device, 
in the display screen of the above liquid crystal 



display device, electrodes exist only on either side 
of the liquid crystal elements in the non-dlspiay 
region, so that driving voltage is not applied to the 
electrodes in the non-display region. Accordingly, 
when the display device Is In the active state, the 
non-display region Is either black or white depend- 
ing upon the screen type. Specifically, on a nor- 
mally black type screen, the non-display region is 
distinguished as a black frame, whereas on a nor- 
mally white type screen, the non-display region is 
not distinguishable from the effective display re- 
gion. 

Therefore, when characters are displayed on 
the normally black type screen, a part of the char- 
acters may combine with the black non-display 
region, resulting In an Illegible display of char- 
acters. When characters are to be displayed on the 
normally white type screen, on the other hand, it is 
difficult for the operator to plan the layout because 
of the undistinguishabilhy of the effective display 
region from the non-display region; the operator is 
obliged to Input characters without clear knowledge 
of the boundary of the effective region. Against this 
background, a liquid crystal display device whose 
non-display region can be made dark or bright as 
desired depending upon the state on the effective 
display region has been demanded but not yet 
realized. 



Summary of the Invention 

In view of the above conventional problems, an 
object of the present Invention Is to provide a liquid 
crystal display device having a display screen 
comprising an effective display region for showing 
characters and a region which surrounds the effec- 
tive display region and is capable of changing the 
display state depending upon the display state on 
the effective display region. 

Another object of the present invention is to 
provide a liquid crystal display device whose dis- 
play screen Is divided into an effective display 
region for showing characters and a non-display 
region where no characters are displayed, the ef- 
fective display region being defined by the non- « 
display region. 

Further object of the present invenb'on is to 
provide a liquid crystal display device capable of 
displaying a non-display region on the display 
screen selectably in black or In white. 

Other objects and further scope of applicability 
of the present invention will become apparent from 
the detailed description given hereinafter. It should 
be understood, however, that the detailed descrip- 
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lion and specific examples, while indicating pre* 
ferred embodiments of the Invention, are given by 
way of illustration only, since various changes and 
modifications within the spirit and scope of the 
invention will become apparent to those skilled In 5 
the art from thie detailed description. 

To achieve the above objects, according to an v 
embodiment of the present invention, a liquid cry- 
stal display device contains a display screen com* 
prising an effective display region in which a plural* 10 
ity of transparent electrodes are arranged in lines 
on both sides of liquid crystal elements so as to 
display characters and a region other than said 
effective display region or a non-display region 
where characters are not displayed: and liquid cry- js 
stal driving means comprising circuits for driving 
the liquid crystal elements arranged in eald effec- 
tive display region to display desired characters, 
and circuits for driving the liquid crystal elements 
arranged in said non-display region so as to make 20 
the non-display region either dark or bright as 
desired. 

As described above, the liquid crystal display 
device of the present invention contains the display 
screen comprising the effective display region and 26 
the non-display region, and drives the liquid crystal 
elements in the non-display region independently 
of those in the effective display region, so that the 
non-display region can be made bright or dark as 
desired. 30 

Since it is possible to select dark or bright 
state for the non-display region according to the 
display state in the affective display region, the 
effective display region Is distinguishable from the 
non-display region. 35 



Brief Description of the Drawings 

The present invention will become more fully 40 
understood from the detailed description given 
hereinbelow and the accompanying drawings which 
are given by way of Illustration only, and thus are 
not limitative of the present invention and wherein: 
Fig. 1 is a block diagram showing the electrical *s 
construction of the liquid crystal display device of 
an embodiment of the present invention; 
Rg. 2 is a block diagram of one of the circuits for 
driving the horizontal transparent electrode tines of 
an embodiment of the present invention; Rg. 3 Is a 50 
block diagram of one of the circuits for driving the 
vertical transparent electrode lines of the embodi- 
ment of the present invention; and Rg, 4 is a 
construction drawing of the liquid crystal display 
device of the present Invention. 35 



Detailed Description of t he Embodiment 

Fig. 4 shows the construction of the liquid 
crystal display device of an embodiment of the 
present invention. 

Referring to the Figure, a front transparent sub- 
strate 2 and a back transparent substrate 2* are 
mounted each on both sides of liquid crystal ele- 
ments 6 via sealing members 7. An orientatfonal 
film 5 or 5' having a rubber layer of a predeter- 
mined direction, plural lines of transparent elec- 
trodes 4 or 4' and an Insulating film 3 or 3' are 
provided on each of the front and back transparent 
substrates 2 and 2* on the side facing the liquid 
crystal elements 6. A polarizing plate 1 or V whose 
polarized light absorbing axis is oriented In a speci- 
fied direction is provided on the other side of each 
of the front and beck substrates 2 and 2*. The 
transparent electrodes 4 end 4' are arranged on the 
front and back substrates 2 and 2* so that they 
intersect each other to form a lattice with the liquid 
crystal elements 9 therebetween. Therefore, an ef- 
fective display region comprising picture elements 
of the same quantity as the Intersections M x N (M, 
N - the number of transparent electrode lines) 
between the transparent electrodes 4 on the front 
substrate 2 and the transparent electrodes 4' on the 
back substrate 2* and a display region containing 
either of the transparent electrodes 4 and 4' or so- 
called a non-display region where no characters 
are displayed are formed In the display screen. On 
the display screen, the effective display region Is 
surrounded by the non-display region. 

In the following description of the liquid crystal 
display device of the present invention, it Is as- 
sumed the number of transparent electrodes M on 
one side Is 200 r that the number of transparent 
electrodes. N on the other side Is 640, and that the 
number of picture elements in the effective display 
region is 200 k 840 » 128,000. 

Fig. 1 is a block diagram showing the electrical 
construction of the liquid crystal display device 11 
of the present Invention. A display screen 11a 
comprises an effective display region A where 
characters and figures are visibly displayed and 
regions other than the effective display region or 

non-display regions B1, B2 B6 (Hie entire non- 

dlsplay regions are hereinafter referred to by B.) 
where no characters and figures are displayed. The 
effective display region A contains plural lines of 

horizontal transparent electrodes 12al, 12a2 

12aY, 12b1 t !2b2 12bY (The entire horizontal 

transparent electrodes are hereinafter referred to 
with 12. In the present embodiment Y =s 100 so 
that the. total number of thB horizontal electrodes is 
200.) and plural lines of vertical transparent elec- 
trodes 13a1. I3a2, 13aX, I3b1, 13b2 i3bX 

(The entire vertical tonspsrant electrodes are 
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hereinafter re far red to by 13, In tho presort em- 
bodiment. X * 04O 90 that the total number of the 
vertical electrodes is 1*280*) divided into an upper 
and lower groups and Intersecting the horizontal 
transparent aleetrodeo 12 to form a lattice. Accord- 
ingly, (2X) x (2Y) (or 2 x 640 x 2 x 100 = 258,000 
in the present Invention) Intersections are formed 
botween the horizontal transparent Al*rtrodes 12 
and the vertical transparent, etecfrndea 13, and pic- 
ture elomonts "p* of the sarnfl number as the 
intersections are fbrmnd In the effective display 
region A. 

The non-display region B surrounding the ef- 
fentivn display region A comprises six non-display 
regions B1 through fid realized by at least two 
horizontal transparent electrodes 14a and 14b. 
(represented by 14] and at least bur vertical trans- 
oarent electrodes 15a, 15b, 15c and 15d 
(represented by 15) divided vertically Into two 
groups. The horizontal transparent electrodes 14 
Intersect the vertical transparent electrodes 13 and 
15. The vertical transparent electrodes 15 intersect 
the horizontal transparent electrodes 12 and 14. In 
the Pig. 1, the non-display region B Is distinguished 
by oblique lines. 

Driving voltages suitable to the display state ot 
and a desired character pattern on the display 
screen 11a are applied sequentially at a predeter- 
mined timing to the horizontal transparent else* 
trades 12 and 14 and to the vertical transparent 
electrodes id and 15 from driving means compris- 
ing a plurality of driving circuits which are later 
described. 

Driving circuits YDi and YD2 (The two driving 
circuits are hareJnaftttr r atoned to by yd.) sup- 
plying driving voltage to Ihe plurality of the horizon- 
tal IrnnspdianL dloctrodos 1£ hav*> 102 output ter- 
minate oach. Tho total 204 output terminate org 
allotted with the aortal roforonoo numbers ydO 
through ydiOl and yd 102 through yd203, (The 
entire output terminal© ana hereinafter relerr&d to 
by yd. The output terminals ydl 01 and yd102 am 
not connected to the horizontal transparent nler- 
trodes 12.) The linos connecter! to thfl output termi- 
nals yd are allotted vrith Ihn snrhJ reference num- 
hers lyrin through iyd2fl1 (represented by lyd), 

Thia first output terminal ydO end the last out- 
put terminal yd203 of the driving circuits YD are 
connected through the Snea lydO and lyd20i to 
the horizontal transparent electrodes 14a and 14b 
of the non-display regions B1 and 82, respectively. 
All the other output terminals ydl through yd202 
(excluding the terminals ydl and yd 102) are con- 
nected via the Unas lydl through lyd200 to the 
horizontal transparent electrodes 12 one to one. 

Driving circuits XOl, XD2, .... XD2n (2n = 16 
in this embodiment The entire driving circuits are 
hereinafter referred to by XD) supplying driving 



voltage to the plurality of th* vnrHcal tansparent 
eteetrodee- 13 haw. say. 6P output terminals each. 
The total 1,312 output terminals are allotted with 
the serial rafaftmcfl numbers xdO through Xdl312. 
* fTha entire output terminals are hereinafter referred 

tn by xd. The last output terminal xdfil of the * 
driving circuit XD1. the first and the last output 
terminals xd82. xd163. xdl64. xrJ245. xd24B. 

xd327 xd1148 and xd1229 of the subsequent 

io drivina circuits XD2 through XD15 and the first 
output terminal xd1230 of the driving circuit XD13 
are not connected to the vertical transparent elec- 
trodes T3,) The lines connecteo to the output Termi- 
nals xd are allotted with the serial reference num- 
75 bars (xdO through *xd1283 (represented by txd). 

The first output terminal xdO of the driving 
circuit XD1 and the last output terminal xd655 of 
the driving circuit XDn are connected through the 
lines lxd€42 and Ixdt283 to the vertical tranepar- 

20 ent electrodes i5c and 15d of the non-display 
regions 85 and B6, respectively. All the other out- 
put terminals xdi through xdl3io (excluding ihe 
terminals xd6Z xd1B3, xd1B4, X0246. xd240, 
xd327 xd1148. xd1229 and xd1230) are con- 

2$ nected via the lines ixdl through lxdl282 to the 
vertical transparent electrodes to one to one, 

in me display device 1 1 of the above cuiisuuc- 
Oon, drtvtng voltages are uutpul through the output 
terminals yd and xd of the driving circuits YD end 

isu XD at ufoUelern lined timings in tho sequences 
corresponding to the desired display pattern so as 
to ecan the display screen 11a, whereby each 
picture element p transmits or shuts off light that 
Is, bscomas bright or dark whan driving voltage 1c 

35 being applied. Specifically, far o normally black (or 
normally dark) type of display screen, the picture 
olomonte p tranenVri Fight when driving voltage is 
applied between the electrodes, and shut off light 
whan driving- vottagB is not applied, whereas for a 

40 normally white {or normally bright) type of display 
screen the picture nlnmnnts p transmit light whan 
driving vohaga is not applied and shut off light 
when driving voltage is applied. 

When the display screen 11a is irradiated from 

4S the back side by a tight source (not shown) posi- 
tioned in the rear side of perpendicularly to the 
paper showing Fig. 1, the desired characters or 
figures displayed on the screen 11 a can be seen 
from the front side of the screen 11 a. While the 

?o screen n a is being scanned, If voltage outputs 
from the driving circuits XDI through XDB ere 9hut 
Off in the timing of applying voltage to the horizon- 
tal electrode 1 4a of the non-display region Bl, 
namely, during the period when voltage is supplied 

ss through the output terminal ydO of the driving cir- 
cuit YDi, no voltage is applied to the horizontal 
transparent electrode 14a. As a result, when the 
display screen 11 a Is of the normally black type, 
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the non-display region Bl becomes dark and dis- 
tinguished as a black frame. When the display 
screen 11a Is of tho normally white type, on the 
other hand, the non-display region B1 becomes 
bright so that the black frame disappears. If outputs 
from the driving circuits XD1 through XD8 are 
connected to the vertical electrodes during the 
above mentioned period, voltage is applied to the 
horizontal transparent electrode 14a Consequently, 
when the display screen 11a Is of the normally 
black type, the non-display region Bl becomes 
bright so that the black frame disappears, and 
when the display screen 11 a is of the normally 
white type, the non-display region B1 becomes 
dark, being distinguished as a black frame. All the 
other non-display regions 62 through B6 operate 
similarly as the non-display region B1 . 

As understood from the above, the liquid cry* 
stal display device of the present invention is char* 
acterized In that a plurality of horizontal transparent 
electrodes 14 and a plurality of vertical transparent 
electrodes 1 5 are provided even in the non-display 
region 6 of the display screen 11a, permitting 
voltage from the driving circuits YD and XD to be 
applied between the transparent electrodes 14 and 
15 In the non-display region B at a predetermined 
timing independent of the voltage application to the 
transparent electrodes in the effective non-display 
region B. 

Fig. 2 is a block diagram showing the construc- 
tion of one driving circuit YD which supplies driving 
voltage to the horizontal transparent electrodes of 
the display dovlco of the present Invention, and 
Fig. a Is another block diagram showing the con* 
structlon of one driving circuit XD for supplying 
driving voltage to the vertical transparent elec- 
trodes. 

Referring to Fig, 2, the driving circuit YD is 
activated by application of supply voltage V DD and 
Vss- The driving circuit YD is provided with, say, 
102 output terminals ydO through yd 101 
(represented by yd). 

According to the present embodiment, the driv- 
ing circuits YD comprises two driving circuits Y01 
and YD2, The output terminal ydO of the driving 
circuit YDl and the output terminal yd203 of the 
driving circuit YD2 are connected to the horizontal 
transparent electrode 1 4a of the non-display region 
B1 and to the horizontal transparent electrode 14b 
of the non-display region 92, respectively. The 
output terminal yd101 of the driving circuit YDl 
and the output terminal yd1Q2 of the driving circuit 
YD2 are not connected to the horizontal electrodes. 
The output terminals yd! through yd100 of the 
driving circuit YD1 are connected to the horizontal 
transparent electrodes 12a1 through 12aY t and the 
output terminals yd103 through yd202 of the driv- 
ing circuit YD2 to the horizontal transparent elec- 



trodes 12b1 through i2bY. The operation of the 
driving circuits YD is described below focusing on 
the driving circuit Y01. The driving circuit YD2 
operates similarly as the driving circuit YDl. 
s Driving voltage of four levels In accordance 
with the density of characters to be displayed on 
the screen Is supplied from a driver Ya via line to 
through M01 to the output terminals yd (ydO 
through yd 101). The level of the driving voltage is 
10 determined by a level signal selected by the driver 
Ya from among four kinds of level signals supplied 
through level terminals vy1 through vy4 to the 
driver Ya while a level alternating signal supplied 
through a level selecting terminal dfy from a control 
is circuit (not shown) is input to the driver Ya via a 
level shifter Yb and a line 1201. 

Data signals are input through a data input 
terminal dya to a shrft register Yc which outputs the 
data signals sequentially In shift through a line 
so 1202. for scanning or selectively driving 101 hori- 
zontally transparent electrodes (Including those for 
the non-display region) through the output termi- 
nals ydO through yd 100, During the scanning pe- 
riod, driving voltage is or is not applied to the last 
25 output terminal yd101 and the first output terminal 
ydO Tor the non-display region, depending upon the 
display state of the screen. Supposing driving volt- 
age Is being applied to the vertical transparent 
electrodes and that the display screen 11a Is of 
30 normally black type, the non-display region be- 
comes bright when driving voltage is suppHed to 
the output terminals ydO and ydi0l, and becomes 
dark when driving voltage Is not supplied. On the 
display screen 11a of normally white type, the non- 
30 display region becomes dark when driving voltage 
Is supplied to the output terminals ydO and yd 101. 
and becomes bright when it Is not supplied. When 
driving voltage Is not applied to the vertical tan- 
sparsnt alectrodes, the non-display region Is dark 
40 on the normally black type screen and bright on 
the normally white type screen regardless of 
whether or not driving voltage is supplied to the 
output terminals ydO end yd101. 

Referring to Fig. 3, each driving circuit XD Is 
46 activated by application of supply voltages Vdd and 
Vss. Each driving circuit XD is provided with, say, 
82 output terminals xdO through xd81 (represented 
by xd). 

According to the present embodiment the driv 
60 ing circuits XD comprises the driving circuits XD1 
through XD 2n ai B .. Of the 82 output terminals of 
each of the driving circuits XD. the output terminal 
xdO of the driving circuit XD1, the output terminal 
xd665 of the driving circuit XD„„,, the output termi- 
55 nal xd8S8 of the driving circuit ZD9 and the output 
terminal xd1312 of (he driving circuit XD^.,9 are 
connected to the vertical transparent electrodes 
15a, 15b, 15c and I5d of the non-display regions 
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B3, B4. B5 and BB. respectively. The last output 
display xdai of the driving circuit X01 and the last 
output terminal xd737 of the driving circuit XD8 are 
not connected to the vertical transparent elec- 
trodes. The first output terminal xd573 of the driv- s 
fng circuit XD« C0 and the first output terminal 
xdi230 of the driving circuit XO&^is are not con- 
nected to the vertical transparent electrodes. In 
short, (he first and the fast of the 82 output termi- 
nals of eaoh of the driving circuits XD are either ;o 
connected to the vertical transparent electrodes 
15a through iSd of the non-display region B or not 
connected to any electrodes. All the remaining 
output terminals are connected to the vertical trans- 
parent electrodes in the effective display region rs 
one to one. 

The operation of the driving circuits XD is 
described below focusing on the driving circuit 
XDt. The other driving circuits operate similarly as 
the driving circuit XOI . 20 

The output terminate xd1 through xdflO of Hie 
driving circuit XD are connected one to one to the 
vertical transparent electrodes 13 of the effective 
display region A. Driving voltage of four levels In 
accordance with the density of characters to be 25 
displayed on the screen is supplied to the output 
terminals xd (xdo through xdfiU from a driver Xa 
via lines mO through mSL The level of the driving 
voltage Is determined by a level signal selected by 
the driver Xa from among four kinds of level slg- 30 
nals supplied to the driver Xa through level termi- 
nals vx1 through vx4 while a level alternating signal 
supplied through a level selecting terminal dfx from 
a control circuit (not shown) is input to the driver 
Xa via a level shifter Xb and a line m201. 3S 

Selecting data signals are input through four 
data Input terminals dxa. dxb. dxc and dxd to a 
shift register Xd which outputs the signals sequen- 
tially In shift to a latch circuit Xc via a line m203, 
for scanning or selectively driving SO vertical trans* «o 
parent electrodes 13 (excluding the one for the 
non-display region) through the output terminals 
xd1 through xdSO. Meanwhile, a non-display select- 
ing data signal supplied vfa a non-display selecting 
terminal fr Is input to the latch circuit Xc through 45 
lines m30l and m304 according to the display 
state on the screen. Supposing driving voltage is 
being applied to the non-display region 61 or B2 
(through the output terminal ydO or yd203 In Fig. 
2) by the horizontal transparent electrode-driving 50 
circuit YD, when a load signal Is Input to the latch 
circuit Xc via a load signal terminal load, the latch 
circuit Xc latches the non-display selecting data 
signal. Thus, the signal instructing the display of 
the non*display region B is transmitted through a 6S 
line m202 to the level shifter Xb to the line m201 to 
the driver Xa. whereby driving voltage is output to 
all of the output terminals xdi through xdSO or not 



output to any of them depending upon the display 
type (normally black or normally white) of the dis- 
play screen 1 1 a. 

Meanwhile, driving voltage is output through a 
line m302 or m305 to the level shifter Xb to a line 
m303 or m308 to the output terminal xdO or xddi 
connected to the vertical transparent electrode 15 
of the non-display region. The driving voltage may 
be output or may not be output depending upon 
the display type (normally black or normally white) 
of the display screen 11a. 

According to the present invention, as under- 
stood from the above, driving voltage output is 
connected to or shut off from the electrodes in the 
non-display region independent of the voltage ap- 
plication to the effective display region for char- 
acter display, whereby a black frame can be shown 
on the non-display region of the display screen as 
desired. As a result the display performance of the 
liquid crystal display device is remarkably im- 
proved. 

In the above embodiment the display device 
provides monochromatic pictures. It is possible to 
provide a color pictures when a color filter cor- 
responding to the picture elements is placed on 
either of the two on'entational films constituting the 
display screen. The number of picture elements in 
the effective display region of the display screen is 
2 x 640 x 200 = 256.000 in the present invention, 
although It is not limited to this figure. Further, in 
the present embodiment, some of the output termi- 
nals of the driving circuits which form driving 
means remains unconnected to transparent elec- 
trodes. The driving drcuits may have such a con- 
struction that all the output terminals of the driving 
circuits are connected to the electrodes in the 
effective display region. The number of required 
driving circuits may be decreased depending upon 
the number of the picture elements. 

As described in the above, the liquid crystal 
display device of the present invention contains 
both horizontal and vertical transparent electrodes 
even in the non-display region other than the effec- 
tive display region of the display screen, and dis- 
play means for driving each transparent electrode 
arranged in the non-display region independent of 
the other electrodes in the effective display region, 
so that the non-display region can be made dark or 
bright as desired. Namely, it is possible to show or 
erase a black frame on the non-display region of 
the screen depending upon the display state on the 
screen. Consequently, the use and display perfor- 
mance of the liquid crystal display device are Im- 
proved remarkably. 

While only certain embodiments of the present 
invention have been described, it will be apparent 
to those skilled in the art that various changes and 
modifications may be made therein without depart- 
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Ing from the spirit and scope of the present Inven- 
tion as claimed. 

There are described above novel features 
which the skilled man will appreciate give rise to 
advantages. These are each independent aspects 5 
of the invention to be covered by the present 
application, irrespective of whether or not they are 
included within the scope of the following claims. 
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Claims 



1. A liquid crystal display device, comprising: 

a display section comprising an effective display 
region with a plurality of transparent electrodes rs 
arranged on both sides of liquid crystal elements 
ao as to make characters visible, and a non-display 
region other than said effective display region; and 
liquid crystal driving means comprising first driving 
circuits lor driving the liquid crystal elements in ao 
said effective display region to display desired 
characters, and second driving circuits for driving 
the liquid crystal elements in said non-display re- 
gion to make said norvdisplay region dark or 
bright. *s 

2. The liquid crystal display device of claim 1, 
wherein said display section is of either normally 
black type or normally white type selectable as 
desired. 

3. The liquid crystal display device of claim 2. jo 
wherein when aaid display section is of normally 
black type, said non-display region is driven to 
become bright by said second driving circuits of 

the liquid crystal driving means. 

4. The liquid crystal display device of claim 2, 95 
wherein when said display section Is of normally 
white type, said non-display region is driven to 
become dark by said second driving circuits. 

5. The liquid crystal display device of claim 1. 
wherein said non-display region defines said effec- *o 
live display region. 

6. A liquid crystal display device which Is op- 
erable for pattern display within a display region of 
a display area. friB display area also Including a 
non-display region adjacent said display region, 48 
characterised in that the device includes control 
means which is selectively operable to change the 
display brightness ot said non-display region. 

7. A liquid crystal display device according to 
claim 6 characterised In that said control means is so 
operable to change said display brightness of said 
non-display region relative to that of character dis- 
play in saJd display region. 
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